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Detection of Partial Discharges by a Monopole Antenna in Insulation Oil
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Abstract: This paper dealt with the measurement and analysis of electromagnetic waves radiated from a
partial discharge (PD) source in insulation oil to apply condition monitoring of oil-immersed transformers.
Two types of narrow-band monopole antennas with the resonant frequency of a 500 MHz and a 1 GHz
were designed and fabricated. Also, a needle-plane electrode system was manufactured to simulate PDs
and the curvature radius of the needle is 10 ym and the diameter of the plane is 60 mm. Electromagnetic
wave was measured by the PD measurement system with the monopole antennas. Detection sensitivity of
the fabricated antenna was compared for the same PD magnitude; 620 mVpex for the 500 MHz antenna
and 960 mV ek for the 1 GHz antenna to the PD magnitude of 74 pC. Consequently, the 1 GHz monopole
antenna is more effective to detect PDs in oil-immersed transformers.

Keywords: Electromagnetic wave, Partial discharge (PD), Insulation oil, Condition monitoring, Oil-immersed
transformers, Monopole antenna, Resonant frequency
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Fig. 3. Prototype low-noise amplifier. (a) photograph, (b)
circuit diagram.
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Fig. 4. Frequency response of the low-noise amplifier.
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Fig. 5. Configuration of a needle-plane electrode.
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Fig. 6. Experimental set—up for calibration.

Table 1. Sensitivity of PD detection system.

Applied charge Output voltage Sensitivity
[pCl [mV] [mV/pC]
10 220 22.0
20 438 21.9
50 1,090 21.8
100 2,180 21.8
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Fig. 7. Response of the PD detection system.
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Fig. 8. Experimental set-up for PD detection.
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Fig. 9. Typical EM waveforms detected by the monopole
antennas. (a) 500 MHz, (b) 1 GHz.
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